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In an attempt to better evaluate competency, schools of pharmacy are incorporating objective structured clinical examinations (OSCEs) and other performance-based evaluations (PBEs) into the curriculum. However, the most appropriate approach to performance evaluation remains controversial. [2] [3] [4] The OSCE, using simulated patient encounters, has emerged as an innovative evaluation method that can be used to measure application of knowledge in addition to listening, communication, and clinical skills in a realistic practice environment. However, OSCEs are logistically challenging to administer and require significant faculty, personnel, and monetary commitment for each exam. 5, 6 Based on these challenges, the faculty at the University of Colorado School of Pharmacy (SOP) are unable to implement OSCEs as a standard evaluation method and decided to find creative ways to incorporate additional forms of PBEs that would promote the development of skills and higher level learning to better prepare the students for "real-life" practice. It was hypothesized that one such way would be to use video segments of patient encounters that would require students to actively listen to the patient and make an assessment and recommendation based on their knowledge and clinical skills as a pharmacist does in practice. Although this evaluation method would not evaluate communication skills of the student, we felt that this evaluation could be implemented efficiently and inexpensively while serving as a stepping-stone to prepare students for experiential practice in the future. We named this evaluation the Video-based Clinical Examination (VCE) and incorporated the examination into the Professional Skills Development (PSD) curriculum at the University of Colorado School of Pharmacy.
Methods
Design -This was a descriptive study of first-year pharmacy students who were enrolled in the Professional Skills Development I (PSD1) course. Throughout the course, students were required to read eleven chapters from the Handbook of Nonprescription Drugs, 14 th Edition. The objective of the readings was to promote independent learning of select over-the-counter topics prior to class. During class, key teaching points and interview skills were reviewed and discussed to enhance understanding of material and augment listening, interviewing, and problem-solving skills of students. To evaluate student ability to actively listen and demonstrate clinical competency (application of knowledge and skills) related to non-prescription topics, a VCE was developed and formally incorporated into the PBEs.
Course Description -PSD1 is the first of five longitudinal Professional Skill courses taught during the first two and one-half years of pharmacy school at the University of Colorado. Each Professional Skills Development course is a 15-week, 3 credit-hour course that uses a variety of methods to evaluate student performance. Prior to the 2004 fall semester, students in the PSD1 course were evaluated using two patient counseling evaluations and two PBEs to evaluate knowledge retention and select clinical skills. PBE's are administered twice each semester.
Each PBE consisted of three exam sections: a written section, a drug information section, and a chart section. The written section was a two-hour exam that assessed student ability to perform calculations, conversions, prescription interpretation, etc. The drug information section was a 30-minute exam that assessed student ability to efficiently and accurately use tertiary references to answer medication-related questions. The chart section was a 30-minute exam that assessed student ability to efficiently and accurately extrapolate data from a patient chart. Although the PBEs assessed knowledge and selected clinical skills, the exam did not evaluate the ability of students to actively listen to a patient's history when making an assessment and recommendation as a licensed pharmacist does in practice. As such, a fourth section was added to the PBE. This section was a one-hour VCE designed to evaluate student ability to make an accurate pharmaceutical assessment and recommendation.
The four sections of the PBEs were weighted relative to the amount of time spent in class for each of the specific topics. For example, the chart section of the first exam was worth 16.5 points and made up 11% of the exam, reflecting the fact that approximately 10% of class time was spent on chart activities. The cumulative PBE score was determined by combining all four sections together. Students were required to receive a cumulative score of 70% or higher on each PBE to pass the course. Students who passed both PBEs were not required to take the cumulative final exam. Students who failed one exam (cumulatively) or who failed the same section on the first and second PBE (i.e., failing the chart section on both exams) were required to sit for and pass a cumulative final exam.
VCE Development -To assure a comprehensive evaluation of non-prescription topics, testing occurred in three separate formats: a patient counseling evaluation, a written examination, and a VCE. There was no duplication of content within the three evaluations.
To depict a realistic practice environment, video scenarios of patient/pharmacist interviews were used as the basis for each VCE. During the semester, two videos were created that included a total of seven patient/pharmacist interview scenarios. One video was used for the first VCE, which was administered at the midterm and included four scenarios. The other video was used for the second VCE, which was administered at the end of term and included three scenarios. The specific scenarios for the first video depicted a patient requesting an overthe-counter product to treat symptoms consistent with a cold (scenario #1), osteoarthritis pain and inflammation (scenario #2), migraine headache (scenario #3), and sinus infection (scenario #4). The second video depicted a patient requesting an over-the-counter product to treat symptoms consistent with dyspepsia (scenario #1), gastrointestinal esophageal reflux disease (GERD, scenario #2), and intestinal gas (scenario #3). The designated faculty member overseeing the VCE section of the PBE wrote the video scenario scripts for each 15-60 second interview. The scripts were designed to include enough subjective and objective information for students to make an assessment and recommendation while not revealing unnecessary information. The objective was to make the video scenario interactions realistic and to illustrate how a pharmacist should conduct a patient interview in actual practice.
Two types of patient/pharmacist interviews were created. One was an incomplete interview that required students to analyze the interview and determine what additional information would be needed to make an assessment and recommendation. Students were expected to propose interview questions and provide a rationale for why those questions were needed. The second type was a complete interview. In this case, students were required to analyze information provided in the interview to make an assessment (i.e., primary problem, likely etiologies), recommend a plan (i.e., referral to the physician, recommendation of drug therapy, recommendation of non-drug therapy, key counseling points), and provide a rationale for their recommendation.
VCE Scenarios in Further
Detail -For the first VCE, the initial scenario was an incomplete interview of a patient presenting with symptoms of a cold (scenario #1). The intent of this scenario was to have students identify what other pertinent information related to patient symptoms and history should be obtained prior to making an assessment and plan supported with rationale. The second scenario was designed as a complete interview of a patient presenting with symptoms of osteoarthritis pain and inflammation (scenario #2). The intent of this scenario was to have the student evaluate the patient's primary problem and determine if self-treatment would be appropriate or if referral to a provider was necessary. Students would be required to provide a rationale to justify their decision. If self-treatment was deemed appropriate, students would be required to provide a recommendation with rationale for over-the-counter drug therapy (including product, dose and directions) and a recommendation with rationale for nondrug therapy. If referral was necessary, students were encouraged to provide recommendations related to drug therapy and nondrug therapy to manage symptoms (when appropriate) until the patient could be seen by a provider. The third and four scenarios were designed as complete interviews of a patient presenting with migraine headache (scenario #3) and a patient presenting with a sinus infection (scenario #4). The intent of these scenarios was similar to the second scenario, but students would additionally be asked to assess probable etiologies (scenario #3) and provide key patient counseling points (scenario #4).
For the second VCE, the initial scenario was an incomplete interview of a patient presenting with symptoms of dyspepsia (scenario #1). Similar to scenario #1 of the first video, this scenario was designed to have students assess and propose interview questions with rationale for why those questions were needed. The second and third scenarios were designed as a complete interview of a patient presenting with symptoms of GERD (scenario #2), and a patient presenting with symptoms of intestinal gas (scenario #3). Similar to scenarios #2, #3 and #4 of the first video, these scenarios were designed to have the students analyze information provided in the interview to make an assessment (i.e., primary problem, likely etiologies) and recommend a plan (drug therapy and non-drug therapy) with rationale. VCE Production and Trial -A written script and cue cards were created for the actors to use if needed during film production. The VCEs were produced in the non-prescription medication section of the Pharmaceutical Care Learning Center at the University of Colorado School of Pharmacy. Faculty and fourth-year education rotation students from the SOP served as both the patient and pharmacists for all of the video scenarios. It took approximately one hour to produce each video. The designated faculty member (course director) directed film production and wrote the examination questions. All VCE examination questions were based on key concepts covered in assigned readings and class discussions. The examination required students to write concise, short responses for all questions. The course director prepared the answer key for the VCE prior to the administration of the examination. Once production of the VCE and examination questions was complete, the examination was tested using fourth-year pharmacy students enrolled in an elective education clerkship. This trial was conducted to ensure that the VCE could be completed within the predetermined time and that it evaluated student ability to actively listen to a patient's history and answer questions derived from the interview.
VCE Implementation -The video consisting of the four patient/pharmacist interview scenarios was used for the first VCE as part of the midterm PBE administered in October. The video consisting of the three patient/pharmacist interview scenarios was used for the second VCE as part of the end-of-term PBE administered in December. The VCE was administered in a large lecture room seating up to 130 students. To assure adequate viewing of the pharmacist/patient interviews, video segments were projected on screens located on three different walls. Permanently mounted speakers distributed the audio throughout the lecture hall, and the volume was verified as acceptable to the students.
Twenty to thirty non-prescription product packages, covering a variety of medical indications, were photocopied and inserted into a reference packet. Each student received the exam, a reference packet, and a blank sheet of paper for note taking prior to the start of the VCE. All answers were to be written clearly and concisely on the exam.
Once all documents were distributed and examination directions reviewed, the course director played the first video scenario of the patient/pharmacist interview, rewound the tape, and immediately played the same video scenario for a second time while students took notes. This process occurred over a period of two and one-half minutes or less. Students were given a pre-determined period of time (i.e., ten minutes) to address the issues related to the first case as presented on the exam. Patient issues and questions varied for each patient/pharmacist interview as previously described (Appendix 1). This process was repeated for each video scenario.
The VCE was completed within one hour. Students placed their name on the exam and the sheet of paper used for note taking upon completion of the exam. The course director collected both documents from each student and graded the VCEs. Grading of 129 evaluations took approximately 24 minutes per evaluation for the first VCE (4 scenarios) and approximately 18 minutes per evaluation for the second VCE (3 scenarios).
Measurement of Objectives -To determine student perception of VCEs as a formal testing format, an optional short-answer survey was administered following the first VCE. Students were asked two questions: (1) What did you like best about the VCE format and (2) what did you like least about the VCE format? Individual student responses were coded by key concepts. If a student response included more than one key concept, it was coded to represent each individual concept. The course director responsible for the VCE reviewed and coded all qualitative student responses.
Results
One hundred and twenty-nine first-year pharmacy students enrolled in the PSD I Course completed two PBEs, including the VCE, written, drug information (DI), and chart sections.
Ninety-five percent (n=122) of students responded to the optional survey question, "What did you like best about the VCE format?" Two students provided more than one comment resulting in a total of 125 student responses. This survey was administered at the conclusion of the VCE section (PBE 1). The majority (83%) of students who responded to the survey question indicated that what they liked best was that the format (1) provided a real-life or interactive environment, (2) was based on application of knowledge rather than memorization of information, (3) provided a different, original, fun, good testing method, (4) was similar to the class format and/ or provided a more relaxed testing environment, and (5) provided pharmacist/ patient interview examples to role model. A minority (13%) of students who responded to the survey question indicated that they liked the format because it (1) allowed for patient evaluation based on verbal and non-verbal communication and (2) made students think quickly; some cited other reasons, such as ample space and time to take the test, clear instructions, or the fact that the video was played twice (Figure 1 ).
Ninety-one percent (n=117) answered the survey question, "What did you like least about the VCE format?" Fifteen percent of students who responded to the question stated "No criticism" and/or stated that the VCE was "a good testing method". One percent (n=1) did not like the testing method. The majority (71%) of students indicated that what they liked least about the VCE format was (1) the exam occurred very quickly and/ or the students felt rushed, (2) students could not ask additional questions or interact with the patient, (3) students could not move at their own pace and/or could not go back and watch the video again, and (4) actors were difficult to understand or hear. A minority (4%) of students cited other factors, such as being a visual learner with a preference for written evaluations, being under exam stress, or not being able to see the screen ( Figure 2 ).
Discussion -
The literature illustrates the benefits of using PBEs as a method to evaluate the development of problem solving skills of students. Although PBEs are often logistically and/or financially challenging, faculty at the University of Colorado SOP recognize the importance of these evaluations and have incorporated various forms of PBEs throughout the curriculum. Additionally, faculty have realized the importance extending PBEs to include an active listening component, as this is a critical skill needed in the practice of pharmacy. To address this need, the VCE was designed. The VCE provides a unique exam format that requires application of knowledge as well as active listening and problem solving skills, simulating what a pharmacist does in practice and preparing students experiential practice.
The VCE was designed as a pilot project to evaluate feasibility, acceptability, and general educational impact.
Validity, reliability and applicability across programs were not evaluated. However, when selecting examination formats, these factors should be considered. According to Abate et al., "Format selection should include consideration of validity (particularly the extent to which the format can predict future real-life practice), reliability (not only objectivity, i.e., interrater reliability, but also generalizability or global reliability), educational impact (i.e., how the assessment method will influence learning), feasibility (e.g., efficiency, cost, resources, etc), acceptability (students, faculty, external stakeholders), and applicability across programs (e.g., benchmarking)." 1 At the University of Colorado, PBEs often require the assistance of several faculty members to assist with the administration and grading of various PBEs. The results of this project demonstrate that the VCE is a feasible testing method, as a single faculty member (course director) was able to administer and oversee the VCE efficiently. Although the designing and production of the VCE required initial time and resources, it required less time to write the cases and exam questions when compared to writing a multiple-choice exam and similar time when compared to writing a case-based, short answer written exam. Furthermore, utilizing PSD course faculty and fourth year education rotation students to serve as actors limited the expenses that would normally be associated with using professional actors. Since the school had several digital video cameras, there were no additional expenses related to production, as the video was saved on the video camera's memory card, transferred to computer by the course faculty, and then erased from the memory card. Although the grading of the VCEs was the most time consuming component of this exam format, it required a similar amount of time when compared to the grading of casebased, short answer written exams.
Acceptability and educational impact were considered to be positive, as the students were overall satisfied with the testing format and identified unexpected learning that resulted from the VCE. Specifically, many students liked the VCE because it provided examples of how a pharmacist would actually interview a patient. Prior to the first VCE, students learned what questions to ask when interviewing a patient and the rationale for each question, but they did not have an opportunity to see an actual pharmacist interview a patient in a realistic manner. In a classroom setting, a patient interview requires 10 to 15 minutes because discussion ensues throughout the session. The VCE influenced learning by modeling how a patient interview should occur in actual practice. In addition, some students liked the VCE because it was based on application of knowledge rather than memorization. This was an interesting result, as students in their first semester of pharmacy school are typically still in a lower-level mode of learning (i.e., knowledge, recall, comprehension) and often struggle with higher-level testing (i.e., application, analysis, synthesis, evaluation).
11
It is not surprising that a large percentage of students stated that they felt rushed or that the interaction occurred too quickly, and they did not like the fact that they could not move at their own pace or review the cases. In fact, the VCE was designed to simulate real practice and prepare students to actively listen to a patient, make an assessment, and provide a recommendation in an efficient manner.
Many students did not like the fact that they could not ask any additional questions or interact with the patient. This was an interesting response, since cases presented in written exams generally do not allow students to pose additional questions. This finding illustrates that students are becoming comfortable in interviewing patients and are interested in conducting a thorough interview in order to make an assessment and recommendation.
One lesson learned from the feedback was that a small percentage of students had difficulty hearing or understanding the actors. As a result, future exams will be verified with faculty members for content and for ability to understand what is said.
Limitations -There are some limitations that need to be considered when evaluating this project. First, the VCE was a newly designed section of the PBE that was piloted in the PSD I course. Although the method seemed to be effective in achieving the goal of evaluating student ability to make an accurate pharmaceutical assessment and recommendation, the evaluation method was not validated. In addition, reliability and applicability across programs was not evaluated, limiting the generalizability of the VCE.
Implications -This project supports the concept that various testing methods are useful for measuring different areas of clinical competency. 10, 11 Austin et al. noted that "traditional examination formats may not adequately measure some important entry-to-practice competencies" and demonstrated that "assessment of knowledge through written tests and assessment of skills through performance assessment correlate significantly but modestly (r=0.52). This suggests these different testing methods complement (but do not replace) one another and are useful for measuring different domains of competency. In essence, candidates who may pass one component (i.e., the written examination) may not necessarily pass another component (i.e., the OSCE), and vice versa, suggesting a more robust assessment system". 10 Findings from this project support Austin's concept that different testing methods provides a more comprehensive clinical competency assessment, as some students passed various sections of the PBE while failing other sections.
Based on the findings of this project, we will continue to pursue further research related to validity, reliability and application of VCEs. However, the University of Colorado will continue to incorporate VCEs in the PBE in the PSD1 course, as it appears to be an effective steppingstone for first-year students to begin developing their active listening, higher level learning and problem-solving skills. This type of exam will likely prepare students for the next step in their education, whether that step consists of OSCEs or experiential practice. In addition, results of the project will be shared with the faculty and curriculum committee at the University of Colorado SOP to encourage further use of VCEs in other courses.
Conclusion
VCEs were incorporated into the first semester of pharmacy school at the University of Colorado as an innovative method to evaluate student ability to make an accurate pharmaceutical assessment and recommendation. Further research is needed to evaluate validity, reliability and application of VCEs.
